A 48-year-old female presented with a unique combination of ruptured aneurysm of the right middle cerebral artery (MCA) manifesting as sudden loss of consciousness associated with arteriovenous malformation (AVM) in the right parietal lobe and left primitive trigeminal artery (PTA) variant. Angiography revealed the right MCA aneurysm, AVM fed by the right anterior cerebral artery and MCA, and contralateral PTA variant. The PTA variant was an anomalous posterior cerebral artery originating from the ipsilateral cavernous internal carotid artery. The neck of the aneurysm was suc cessfully clipped and the AVM was totally removed.
Introduction
Primitive trigeminal artery (PTA) is the most com mon anomaly of carotid-basilar anastomoses with an angiographic incidence of 0.2%.') Associated cere brovascular anomalies, such as aneurysm ',', 15,19,2',22,28) or arteriovenous malformation (AVM) 10,25,26) are very common.') However, persistent primitive ar tery associated with cerebral AVM and aneurysm is very rare .1,6,11,21) Here, we report a patient with PTA variant of the left internal carotid artery (ICA), AVM fed by the right anterior cerebral artery (ACA) and middle cerebral artery (MCA), and rup tured aneurysm of the right MCA.
Case Report
A 48-year-old female was admitted to our hospital after sudden loss of consciousness followed by severe headache and vomiting on August 16, 1991. There was no family history of neurological disease. On ad mission, her consciousness level was 13 on the Glasgow Coma Scale (GCS). Neurological examina tion revealed mild motor weakness on the left and moderate neck stiffness. Funduscopic examination disclosed a blurred disc margin. Blood pressure was elevated at 180/100 mmHg. There were no other neurological or physical abnormalities.
The clinical diagnosis was subarachnoid hemorrhage (SAH). Computed tomographic (CT) scans demonstrated diffuse SAH in the basal cistern and considerable subarachnoid blood clots in the right Sylvian fissure (Fig. 1) . Right carotid angiograms showed an aneurysm of the MCA (Fig. 2) and a small AVM nidus in the related medial portion of the right parietal lobe (Fig. 3) . The small nidus was fed by the right ACA and MCA, and drained into the superior sagittal sinus. Left carotid angiograms demon strated PTA variant and a small nidus in the right parietal lobe with cross flow via the anterior com municating artery (Fig. 4) . The right posterior cere bral artery (PCA), bilateral superior cerebellar ar teries (SCAs), and the basilar artery (BA) were fill ed via the left posterior communicating artery (PcomA). The left PCA was supplied via the PTA variant from the left cavernous ICA. Left vertebral angiograms did not demonstrate the left PCA. SAH was considered to be due to a ruptured aneurysm of the right MCA.
An emergency operation was carried out. The neck of the aneurysm was successfully clipped through the right pterional approach. Dense SAH was noted in the right Sylvian fissure. Postoperatively, her consciousness disturbance improved to 14 on the GCS. Marked consciousness disturbance of 8 on the GCS occurred 7 days after the operation, which was considered due to late vasospasm. Hypertension hypervolemic therapy was given. The consciousness disturbance and left motor weakness improved on the 15th postoperative day. On September 11, 1991, right carotid angiograms demonstrated that the aneurysm of the right MCA was completely clipped and the AVM in the right parietal lobe had not significantly changed. On September 18, 1991, the AVM was totally removed via a right parietal craniotomy.
Cerebral angiograms 2 weeks after the second operation showed no AVM. She was dis charged without neurological deficit on October 18, 1991. However, the anastomoses sometimes persist and become anomalies of the carotid-basilar anastomo ses. PTA is the most common anomaly of these, with an angiographic incidence of 0.2%.') Most PTAs are detected incidentally during carotid angiography, and are usually of minimal clinical significance. In our patient, the PTA variant was detected incidentally with the ruptured aneurysm of the contralateral MCA during left carotid angiog raphy. Saltzman1) has described three angiographic condi tions related to PTA: in type 1, the distal BA, SCA, and PCA are filled via the PTA, and the PcomA is hypoplastic or anaplastic; in type 2, filling is similar except that the ipsilateral PCA is filled by the ICA via the PcomA; and in type 3, there is poor filling of the distal BA and SCA, with each PCA filled by the respective PcomA. In addition, a variant of PTA called PTA variant has also been described recent ly. 5, 9, 18, 23, 27 In this variant, one cerebellar artery, usu ally the anterior inferior cerebellar artery or SCA, is supplied by the cavernous ICA. This is thought to arise when a PTA is associated with incomplete fu sion of the longitudinal neural arteries.9) In our pa tient, the PTA variant represents the anomalous PCA which originated from the ipsilateral caver nous ICA.
PTA is frequently associated with intracranial vascular anomalies (25%),'~ especially with cerebral aneurysm (14%).1°8) The major sites of aneurysms as sociated with PTA are the circle of Willisl,7,15,2') or the PTA. 1,22) The combination of ruptured aneurysm of the contralateral MCA and PTA is rare. 1,19,21) PTA associated with AVM is relatively common (4.5%).1) Jayaraman et a!. 10) reviewed 11 similar cases of AVM associated with PTA, finding most clinical symptoms included intracranial hemorrhage or SAH. Many similar cases of AVM with PTA have since been de scribed .25,26> However, the combination of persistent primitive artery, cerebral AVM, and cerebral aneu rysm is extremely rare, with only four such cases re ported (Table 1) .4,6,11,24 Our patient presented with the unique combination of PTA variant of the left ICA, AVM fed by the right ACA and MCA, and rup tured aneurysm of the MCA.
Embryonic maldevelopment may result in cere brovascular malformation .2,3) The nature of this embryonic disorder is not known. Cerebral AVMs") and PTA are congenital, while the origin of aneurysms is controversial, with acquired and con genital factors being implicated .2') Hemodynamic stress is emphasized as the cause of aneurysm to day. 22) The occurrence of arterial aneurysms and AVM is usually characterized by a more proximal position of the AVM, 14) believed to be associated with in creased blood flow in the arteries supplying the AVM.") In our patient, the AVM nidus was so small that it is difficult to postulate an increased blood flow was large enough to induce hemody namic stress. Therefore, it is unlikely that hemody namic stress is the only cause of arterial aneurysm. Trauma or perinatal infection, a cause of congenital intracranial aneurysms, 12) was not present in this case. Possibly maldevelopment had caused struc tural insufficiency of the arterial wall, especially of the media, inducing massive arterial ectasias and lat er saccular aneurysm. Common congenital factors may be important in the development of arterial aneurysm. 
